Endoplasmic reticulum stress preconditioning antagonizes low-density lipoprotein-induced inflammation in human mesangial cells through upregulation of XBP1 and suppression of the IRE1α/IKK/NF-κB pathway.
Elevated plasma low‑density lipoprotein (LDL) is associated with systemic inflammation, and is an important factor in the pathogenesis of chronic kidney disease. The aim of the present study was to investigate the effects of endoplasmic reticulum (ER) stress preconditioning on LDL‑induced inflammatory responses, in human mesangial cells (HMCs). HMCs were exposed to LDL (200 nm), with or without pretreatment with tunicamycin, an ER stress inducer, and tested for changes to gene expression levels. Small interfering RNA technology was used to knockdown the expression of inositol‑requiring enzyme‑1α (IRE1α) and X‑box‑binding protein‑1 (XBP‑1), in order to determine their effects on LDL‑treated HMCs. LDL treatment resulted in a significant, and time‑dependent, increase in the relative mRNA expression levels of proinflammatory cytokines and CD40, which was coupled with enhanced phosphorylation of IRE1α, IκB kinase (IKK), and nuclear factor (NF)‑κB p65 and p65 nuclear translocation. The LDL‑induced inflammatory responses were significantly reduced in the IRE1α‑depleted HMCs. Furthermore, pretreatment with tunicamycin significantly attenuated the induction of proinflammatory cytokines and CD40, by LDL. Whereas, silencing XBP1 expression significantly restored the production of proinflammatory cytokines, in the LDL‑treated HMCs with ER stress preconditioning. The phosphorylation levels of IRE1α, IKK, and NF‑κB p65 were markedly increased in the XBP1‑depleted HMCs. Conversely, overexpression of XBP1 blocked LDL‑induced inflammation in the HMCs. The results of the present study demonstrate that ER stress preconditioning antagonizes LDL‑induced inflammatory responses in HMCs, which may be mediated through upregulation of XBP1, and subsequent inactivation of the IRE1α/IKK/NF‑κB pathway.